Selenium Deficiency-Induced Apoptosis of Chick Embryonic Vascular Smooth Muscle Cells and Correlations with 25 Selenoproteins.
Selenium deficiency is the major cause of exudative diathesis in chicks. Subcutaneous hemorrhage is one of the typical symptoms of the disease. However, the reason for the occurrence of blood exudation remains unknown. In the present study, the vascular smooth muscle cells (VSMCs) were isolated from 17-day-old broiler chick embryos. Cell viability, cell apoptosis, and intracellular reactive oxygen species level under different concentrations of selenium (0-0.9 μM) were investigated. The mRNA expression levels of 25 selenoproteins and apoptosis-related genes (p53, CytC, Caspase-3, Caspase-8, Bcl-2, and Bax) were also measured. Selenium deficiency significantly decreased cell viability and increased cell apoptosis (p < 0.05). Supplementation with selenium could alleviate these changes. In general, at all levels of selenium addition, Gpx1, Gpx3, Gpx4, SepW1, and Sep15 mRNAs were all highly expressed in VSMCs, whereas Gpx2, Dio1, SepN1, SelO, and SelPb were at lower levels. There was a high correlation between Gpx2, Gpx3, Gpx4, Dio1, Txnrd1, Txnrd2, and Txnrd3 gene expression. Additionally, Gpx3, Gpx4, Dio1, Txnrd1, Txnrd2, Txnrd3, SelS, and SelPb showed a strong negative correlation with pro-apoptotic gene Caspase-3 as well as a strong positive correlation with anti-apoptotic gene Bcl-2, especially SelI (r = 0.913 and r = 0.929, p < 0.01). These results suggest that selenium deficiency could induce VSMC apoptosis, and several selenoproteins may be involved in the development of apoptosis. Our findings provide information on the molecular mechanism of vascular injury by selenium deficiency.